Meta-analysis of clinical and preclinical studies comparing the anticancer efficacy of liposomal versus conventional non-liposomal doxorubicin.
While liposome-mediated delivery of cytotoxic chemotherapy has been shown to significantly enhance drug tolerability in patients as compared to the conventional formulation, the fundamental question remains whether they also improve anticancer efficacy. Thus, we performed a systematic literature search for randomized clinical trials directly comparing efficacy of liposomal cytotoxic chemotherapy versus their equivalent conventional formulation. The search yielded 14 clinical trials (8 anthracycline, 4 cisplatin, 1 paclitaxel, 1 irinotecan) that meet inclusion criteria, with a total of 2589 patients. We found that efficacy in patients was not different between liposomal and conventional chemotherapy as assessed by objective response (odds ratio 1.03; 95% confidence interval [CI] 0.82-1.30), overall survival (hazard ratio [HR] 1.05; 95% CI 0.95-1.17), and progression free survival rates (HR 1.01; 95% CI, 0.92-1.11). Subgroup analyses of only the anthracycline trials also did not show any efficacy advantage for the liposomal formulation. Since pegylated liposomal doxorubicin (PLD) was the most prevalent formulation in these clinical trials, we also performed a meta-analysis of 11 preclinical studies comparing efficacy of PLD and conventional doxorubicin in tumor-bearing mice. In contrast with clinical results, animal studies showed significantly increased survival in mice treated with PLD compared to conventional doxorubicin (HR 0.39; 95% CI 0.27-0.56). We discuss the possible reasons why the pharmacological advantages of carrier-mediated chemotherapy did not translate into enhanced clinical efficacy including the role of the enhanced permeability and retention (EPR) effect and the tumor microenvironment, the optimal dosing regimen for carrier-mediated agents, and the lack of standardization in the conduct and reporting of preclinical studies evaluating anticancer efficacy of these agents. Our study shows that the full clinical potential of carrier-mediated drugs remains to be realized and highlights some of the critical knowledge gaps that must be addressed in order to move the field forward.